SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

2005

YEAR 11 ACCELERATED
YEARLY EXAMINATION
(ASSESSMENT TASK #3)

Mathematics

General Instructions Total Marks — 72
« Reading Time — 5 Minutes e Attempt questions 1 -4
*  Working time — 90 Minutes « All questions are of equal value.

e Write using black or blue pen. Pencil ma
be used for diagrams.

« Board approved calculators maybe used

« Each section is to be returned in a separdte
bundle.

* All necessary working should be shown i Examiner: AM Gainford
every question.



Section A
(Start a new booklet.)

Question 1. (18 Marks)

(@)

(b)

(©)

(d)

(e)

Find the equation of the tangent at the point (1, 7) on the pargizold + 3x + 3.
Give your answer in general forrdX+ By +C =0).

Differentiate, and simplify where possible:

) 1

I P —
® 2x2 +1
(ii) sin® 3x
(iii) COSXSinx
. e

iv

(iv) i o

Find the second derivative of™*.

Write down a primitive (indefinite integral) afx® .

Use Simpson’s Rule with five function values to find an approximation to

3
J L > dx.
11+ X

Express your answer correct to four significant figures.
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Section B
(Start a new booklet.)

Question 2. (18 Marks)

(@) Write down primitive functions of 6
(1) COS2X
(“) e2x +e—2x
X
(i) .

(b) Two particles Aand Bmove along a straight line so that their displacements from tGe
origin at time tare given respectively by:

X, =6t+5 Xy = 3t? - t°
0] Which is moving faster when t = 1?
(i) Show that the particles never travel at the same speed.
(i)  What is the acceleration of particlevihen t= 2?

(iv)  What is the maximum positive displacement of particte B

(c) Evaluate 6
r2
(i) (x?’ + iz] dx
J1 X
) * dx .
(i) (Leave your answer in exact form.)
Jo 2x+1
r2 2X
(iii) dx (Leave your answer in exact form.)
Jox*+1
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Section C
(Start a new booklet.)

Question 3(18 Marks)

@ (i) Find the derivative of log(cosx). 3

Vs
(i) Hence evaluatq'o4 tanx dx, leaving your answer in exact form.

(b) Sketch the graph of = 2sinix+2 fromx=-nto x=n. 3

(c) 3

The graph shows the derivative functignof a functiony = f(x).

On a diagram in your answer booklet sketch the graph of a podgile
(d)  Consider the curvg = 3 (x* + 4x* + 6x2) 5

0] Identify and determine the nature of any turning points.
(i) Identify any points of inflexion.
(i) Sketch the curve showing the above features, and intersections with the co-

ordinate axes.

(e) The rate at which the solvent in nail polish will evaporate is given by 4

av = i(1— Lj , whereV ml is the volume of solvent present and in seconds.
dt 400 60

0] How much solvent will evaporate in the first 30 seconds?

(i) When does the evaporation cease, and how much solvent will have evaporated
then?
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Section D
(Start a new booklet)
Question 4(18 Marks)

(&) Consider the curveg=Inx andy=1In3x. 7

® Show that the tangents to the curves atl are parallel.
(i) The linex = 1 cuts the curves BtandQ respectively. Find the distanPe€).

(iii) Show that the vertical distance between any two points on the curves with the
samex-value is constant.

(b)  Atoy football has a long cross-section i 3
2 2

described by the eIIipség— + yZ =1.

(Measurements are in centimeters.)

The part of the curve above tkaxis is 7
rotated about the-axis to sweep out the
solid shape. it R

Find the volume of the football in exact form.

(c) The mass in grams of a certain radioactive substance may be expressed as 4
M = M,e™, wheret is the time in years, arkdand M, are positive constants.

® Show thatdd—'\t/I =-kM.

(i) Attime t=0,M = 20. FindM,.

(i) After 5 years the mass is 18 grams. Find the valde(obrrect to 4 significant
figures).

(iv) Find when the mass will be 10 grams.

(d) () Indicate by shading on a diagram the region of the plane boundedby the 4
axis, the linex = ¢, and the curvey =Inx.

(i) Calculate the area of this region, giving your answer in exact form.

This is the end of the paper.
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STANDARD INTEGRALS

Jx“dx:ix“”, nz-1xz0,ifn<0
n+1

1

—dx=Inx, x>0

X

( ax 1 ax
e”dx=—e*,a#0

] a

1.
cosaxdx=—sinax, az0
a

. 1
sinaxdx=—-—cosax, az0
a

r

1
sed axdx= —tanax,
a

P

1
secaxtanax dx=—secax, a#0
a

1

a’+x

1 X
. dx==tan*=, az0
a

a
._1X
dx=sin"—, a>0, —a<x<a
a’-x° a

%dlen(<+\/x2—a2)x>a>0
JNX-a

1
———dx=In x+\/x2+a2)
JNX%+a? (

NOTE: Inx=log_x, x>0
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Section D

1
mx:1=1=1

So the two tangents are parallél as they have the same gradient.
(i) x=1=

P(1In1)=P(1,0)

Q(1In3)

- PQ=In3units
(iii) In3x=In3+Inx

So the vertical separation isalways In3 units.

Alternatively

P’ (x,Inx), x>0

Q’(x,In3x).,x>0

3X

S PQ =In3x-Inx= In(—j =1In3
X

(b)

T

[ 1

When the dlice of thickness Ax isrotated about the x axis, it will approximately a cylinder of
radius y units and height of Ax units. Let V be the volume of thetoy and let AV bethe

volume of this approximate cylinder.
AV = Ty*AX
(36— 4x2)
=7

g )™ y




\Y; :%.[_33(36—4x2)dx: 2x%j§(36—4x2)dx

3 3
_ 27| ey €
9 3

0
- %” (108 36)

=167 units®

(¢ (i)

M=M_e"
LHS:d_M
dt
=-kMe™"

N
M

=—-kM
=RHS

(i) t=0M=20=M,"=M,=20
(i) ™M=20e™
-.18=20e™

.'.kz—l'lng::—llnEzO-021O7
5 10 5 9

(iv) 10=20e™

.~.—tk=|n1:—ln2
2

2t=12 359
k

So in approximately 33 years.

[the integrand is an even function]



(d)

(i)

(i)

The shaded areais given by jlelnx dx.
Thisareais equal to the difference in the areas of ABCD and ABDE.
y=Inx=>x=¢.
The area of ABDE is given by '[Oleydy.
The area of ABCD is simply the rectangle with area e square units.
e 1
L Inxdx=e- J'Oeydy
1
=e-[¢']]
=e-(e-1)

=1
So the shaded areais 1 square unit.



